SUMMARY Sixty-three cases of vascularised lipid keratopathy were treated with the argon laser to occlude feeder vessels which had been identified by fluorescein angiography. There was a reduction in extent in 62% and density in 49%. Visual acuity was improved in 48%. Six patients had keratoplasties shortly after treatment, none of which showed graft rejection. Minor complications included temporary haemorrhage into the cornea and iris atrophy. A more serious problem was severe corneal thinning after resorption of lipid. The patients had to be carefully followed up and maintained on a low dose of topical steroid.
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Most lipid keratopathy is secondary to corneal inflammatory disease and is vascularised. The commonest causes are herpes simplex and herpes zoster disciform keratitis. Treatment involves firstly controlling the primary inflammatory disease and then the lipid deposits. Many attempts have been made to occlude the blood vessels supplying these deposits'-9 in the hope that further lipid deposition can be prevented, some resorption occur, and, in some cases, the host made safer for grafting. More recently the argon laser has been used for this purpose."'-'2 I was pleased with our preliminary results'3 but was struck by the extensive iris atrophy induced. (2) , and profuse (3), while the vascular stems at the limbus were defined as single and narrow or multiple and diffuse.. The video was analysed to establish the dynamic filling pattern of the vessels. These details were added to the diagram and score sheet.
Treatment was carried out with a coherent argon 900 laser 900 series via the Abraham contact lens as described previously.'4 In most cases it was possible to achieve initial vessels closure in one treatment session, but in cases with dense vascularisation it was best to treat three times in one day and to re-examine a few days later with a view to further lasering. Immediately after treatment prednisolone 0 3% drops were administered twice a day until the next visit. A month was usually adequate for the first follow-up visit and then three or six monthly depending on the success of vessel closure. At each follow-up examination the density, extent, and vascularity of the deposits were reassessed and colour photographs repeated, but angiography was carried out only in doubtful cases. Any remaining vessels were again treated by the laser. All relevant details were entered in the score sheet. The attempt was made to withdraw the prednisolone drops, entirely but cautiously, over one year, but they had to be used after lasering and if there was any sign of active keratitis. The intraocular pressures were regularly checked while the patients were taking steroids, and in case of raised intraocular pressure fluoromethalone drops were substituted. Where lipid deposits were very dense and central the patients received grafts as soon as vascular flow had been stopped.
Results
Sixty-three patients were reviewed with a minimum follow-up of 12 months. The sex distribution was equal and the average age was 52. Table 1 depicts the morphology and aetiology of the cases. Two of these cases were old corneal grafts with marginal lipid deposits at the graft-host junction and the bacterial infection was related to contact lens wear.
Thirty-nine cases (62%) showed a reduction in the (Table 2 ). The density of deposits was reduced in 31 (49%), the same in 26 (41%), and worse in six (10%). Dividing the patients into two groups again, one with density of lipid of 3 units or more and the other 2 units or less, showed a significant reduction in density after treatment, particularly in the second group (Table 3 ).
There was improvement in both extent and density in 23 cases (36%) (Figs. 1, 2, 3 ). Snellen visual acuity was improved in 30 cases (48%), unchanged in 19 (30%), and worse in 14 (22%). However if the patients were divided into two groups, one with vision of 6/18 or worse and the other with 6/12 or better, there was a small but non-significant improvement in both groups (Table 4) . Combined improvement in all three aspects occurred in 14 cases (22%) apart from those cases that were grafted (Fig. 4) . We compared the number of burns per degree of vascularity and per mm2 of corneal opacity, but there were no enough cases in the former measurement to give a significant result, and the latter was equivocal (Table 5) . Six grafts were carried out after treatment by laser, four of which were elective and two carried out urgently because of descemetocele formation. Two of these six required regrafting, one because of poor donor endothelium and the other because of recurrence of herpes simplex keratitis spreading into the donor cornea. All were clear after a minimum followup of 36 months. The most spectacular result was in a woman with an old herpes simplex diffuse interstitial keratitis, vision of hand movements, lipid density three, extending over the entire cornea, vascularity four with multiple stems. She received 13 000 burns in 18 treatment sessions over five years. Now eight years later her visual acuity is 6/36, lipid density is 1, extent 0-3, and the great majority of the vessels have been closed (Fig. 3) . It is interesting that despite extensive iris atrophy there is no sign of lens opacities or retinal damage.
It was possible to close all the blood vessels at the end of a treatment session. However, in cases of very vascular keratopathy there was a tendency for some vascular channels to reopen soon afterwards, but eventually, after repeated treatment, all but some very small vessels with very slow flow were successfully closed.
The commonest immediate complication is haemorrhage around the treated vessels, which rarely spreads widely between corneal lamellae. However, this is a temporary phenomenon and, though a little disturbing to the patient, always resorbs. Less commonly there is temporary peaking of the pupil in the sector underlying that treated with the laser. Patients who had multiple laser treatments all developed some degree of iris atrophy underlying the treatment zone. There was occasional reactivation of keratitis, but all except one responded well to increasing topical steroids (with antiviral cover when appropriate). The exception was a patient who did not take his drops and failed to attend follow-up for over a month, in whom a marked stromal swelling with cellular infiltration and increase in opacity resulted. Two cases of dense disciform lipid deposits developed rapid central stromal thinning within one month of treatment, culminating in the development of descemetoceles at four and six months respectively. Both received grafts shortly afterwards and have remained clear over a follow-up period exceeding two years. All cases of disciform keratopathy that responded successfully to treatment showed some Its developed vision, so that arresting the condition is a significant field loss due achievement. The results of grafting treated cases is and topical were excellent, and a number of other successful tinal damage cases were not included in this series because of inadequate personal follow-up. It seemed best to Its had their arrange for laser treatment three days prior to of these were grafting under topical steroid cover, which rendered taemia (two the cornea avascular at surgery and precluded n's type 2B). descemetocele formation.
Patients on the whole tolerated the treatment very well. The Abraham lens not only made the application of the bums more accurate but also kept the eye lipid kerato-steady. The main complaint from patients was that if the lipid is the laser beam dazzled their other eye (it was worth parent. Even covering it with the operator's hand during firing). roved in only It should be admitted that prolonged treatment improvement sessions were also uncomfortable for the surgeon and important to that on the rare occasions when fluorescein angiovascularised graphy had been carried out just previously the terioration of dazzle was even more bothersome. The importance of using the postoperative drops was stressed to the NT patients, and regular applanation was important.
mfore Treatment The video corneal angiograms proved very useful for identifying feeder vessels and flow. They also
After treatment clearly showed that many of the eccentric disciform keratopathies and all the marginal and half of the idiopathic deep keratopathies had marked ischaemic changes in neighbouring episclera. The first two types were usually caused by herpes zoster and probably at the time of the preceding acute keratitis had an ischaemic episcleritis. The mechanism of lipid clearance is uncertain but is probably due to ingestion by macrophages wandering between corneal lamellae which then migrate to the limbus, whence they gain access to lymph and blood vessels. Successful closure of vessels will acuity obviously prevent further deposition of lipid. 
